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Data collection 

Bruker SMART APEXII DUO 
CCD diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.776, r max = 0.931 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.121 

S = 1.05 

4406 reflections 

167 parameters 



14634 measured reflections 
4406 independent reflections 
3279 reflections with I > 2o(I) 
R,„, = 0.017 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.29 e A~ 3 

Ap mi „ = -0.31 e A~ 3 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 



In the title compound, C^HnC^NO, the benzene rings form a 
dihedral angle of 3.14 (6)°. Overall, the molecule is close to 
being planar (r.m.s. deviation for all the non-H atoms = 
0.054 A). No significant directional intermolecular inter- 
actions are observed in the crystal structure. 

Related literature 

For general background to amine derivatives, see: Sridharan et 
al. (2006). For bond-length data, see: Allen et al. (1987). For 
related structures, see: Fun et al. (2010, 2011). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6501). 
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Experimental 

Crystal data 

Ci 4 H n Cl 2 NO Triclinic, PI 

M r = 280.14 a = 5.7286 (3) A 
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2-(4-Chloroanilino)-l-(4-chlorophenyl)ethanone 

H.-K. Fun, C. K. Quah, A. M. Vijesh, A. M. Isloor and T. Arulmoli 

Comment 

l-(4-Chlorophenyl)-2-[(4-chlorophenyl)amino]ethanone is a derivative of an amine formed by the reaction between an 
amine and phenacyl bromide. It finds applications in the field of synthetic chemistry and is a key intermediate in indole 
synthesis (Sridharan et ah, 2006). Keeping this in view, the title compound was synthesized to study its crystal structure. 

The molecular structure is shown in Fig. 1. The phenyl rings (C1-C6 and C9-C14) form a dihedral angle of 3.14 (6) °. 
Bond lengths (Allen et ah, 1987) and angles are within normal ranges and are comparable to related structures (Fun et ah, 
20 10, 201 1). No significant hydrogen bond is observed in this compound. 

Experimental 

The mixture of 4-chloroaniline (1.0 g, 0.0078 mol) potassium carbonate (0.95 g, 0.0069 mol) and 2-bromo-l-(4- 
chlorophenyl)ethanone (1.83 g, 0.0078 mol) in dimethyl formamide (10 ml) was stirred at room temperature for 2 h. On 
cooling, colorless needle-shaped crystals 2-(4-chlorophenyl)- 2-oxoethyl 2-methylbenzoate begins to separate. It was col- 
lected by filtration and recrystallized from hot ethanol as colourless needles. Yield: 1.85 g, 84.5 %, m.p. : 427-428 K. 

Refinement 

H1N1 was located in a difference Fourier map and allowed to refine freely [Nl-Hlnl = 0.780 (17) A]. The remaining H 
atoms were positioned geometrically and refined using a riding model with C-H = 0.93 or 0.97 A and (7i S0 (H) = 1.2 U eq (C). 



Figures 




Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids for non-H atoms. 



2-(4-Chloroanilino)-1-(4-chlorophenyl)ethanone 

Crystal data 

Ci 4 HnCl 2 NO Z=2 

M,, = 280.14 F(000) = 288 

Triclinic, PT D x = 1 .435 Mg nT 3 

Hall symbol: -P 1 Mo Ka radiation, X = 0.71073 A 

a = 5.7286 (3) A Cell parameters from 5676 reflections 

b = 7.4225 (5) A 9 = 2.7-31.5° 
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c= 15.4274 (9) A n = 0.49 mm -1 

a = 85.337 (1)° 7/=296K 

(3 = 89.772 (1)° Needle, colorless 

y=82.519(l)° 0.55 x 0.26 x 0.15 mm 

V= 648.23 (7) A 3 



Data collection 



Bruker SMART APEXII DUO CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.776, J max = 0.931 
14634 measured reflections 



4406 independent reflections 

3279 reflections with / > 2o(7) 
^=0.017 

Qmax — 3 1 .9°, Gmin ~~ 2.7° 

h = -8^8 

>t = 10^10 
/ = -22^22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.038 

wR(F 2 ) = 0.121 

S= 1.05 

4406 reflections 
167 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = l/[a 2 CFo 2 ) + (0.0546P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 0.29 e A~ 3 
Ap min = -0.31 eA~ 3 



0.1078P] 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
x y z U iso */U e0l 



sup-2 



supplementary materials 



Cll 


U.j3Z /Z (/) 


a i o 1 nc /c\ 
U.ioiyj (j) 


A 1 A1 1 1 /1\ 

U.3UZ13 (Z) 


A A£ 1 "7*7 / 1 1 \ 
U.Uol / / (13) 


C1Z 


1 AAC7C /'I 1\ 

i.uyo/j (iz) 


ATI/1 7 A 

U.Z34 /U (o J 


— U.jZy31 (3) 


u.uyoo (Z ) 


Ol 


i.4ouyy (i /) 


U.11Z4/ (ID) 


A 1 1 CJO 

-U.ll!)3o (o) 


A ACAC f1\ 

UMDyj (3) 


Mi 
IN 1 


1 1 A 1 /7\ 

1.1410 (Z) 


A 1AA1 Q /I 7\ 

U.ZUU35 (1 /) 


U.UU3 jo ( /) 


U.U4 /y (3 ) 


CI 


1 acai /">\ 
l.UoUZ (Z) 


A 7A£1/1 /'I £\ 

U.ZUOZ4 (lo) 


U. 1 joo4 ( /) 


A A/1 1 A /1A 

U.U414 (Z ) 


1 1 1 * 
hllA 


1 11 /1 1 

1.Z343 


U.1M3 


A 1 CC A 

U.loo4 


A ACA* 

U.UjU* 


CZ 


A Q1QQ / 1\ 

u.yjyo (Z) 


A 1/1Q/1 1 (\ St\ 
U.Z4y41 (lo) 


A 117A1 (Sl\ 

U. ZZ /Ul (o ) 


A A/] CA /1\ 

U.U4DU (3 ) 


hlZA 


a aaaa 

u.yyyu 


U.ZZ33 


A 1 Ol 1 

U.Zo33 


A AC/1 * 

U.UM* 


C3 


a *7 1 A7 /">\ 
U. /1U / (Z) 


n UK/I /"I 

U.331 34 (lo) 


A 11111 

U.Z133Z (5 ) 


A A/1 1 0 ^1\ 

U.U41o (Z ) 


C4 


U.OZZZ (Z) 


A 1 7A 11 (\H\ 

U.3 /Ul 1 (1 /) 


A 1 1AA/1 (Q\ 

U. 13UU4 (o ) 


A A/1/1 C /'l^ 

U.U44o (3 ) 


1 1 1 * 
hl4A 


A /1£Q1 

U.40&Z 


A /I ICfl 

U.4ZDy 


A 1 1 1 1 

U.1Z13 


A AC/1 * 


Cj 


A 1 1 /1\ 

U. /oZl (Z) 


A 1 1Cflfl /1 *7\ 

u.3ZDyy (i I) 


A ACA1A /Q\ 

u.ujyzu (5) 


A A/IIO /1\ 

U.U4Zo (Z) 


I I C A 

rl3A 


U. /UUo 


A 1 C 1 1 

U.3D13 


A AA11 

U.UU3Z 


A AC 1 * 

U.UM 


Co 


u.yy4yj (iy) 


a i/ii/;c /i /i\ 
U.Z430D (14) 


A AH CQ (H\ 

u.u / 1 jy ( /) 


a ai/;i ^i\ 
U.U303 (Z ) 


C/ 


1 n^7i fi^ 
l.UO / 1 (Z) 


a in n /1 /C\ 
U.Z31Z1 (10) 


U.UojZo ( /) 


A aiqi /i\ 
U.U3yZ (Z ) 


I I "7 * 

hi /A 


1.U1Z1 


a i cm 


A AAO/i 

— u.uy&o 


A A/1*7* 

U.U4 /* 


i no 


a ni *7 1 
U.y3 / 1 


A 1 £1 1 

U. 103 1 


— u.uy4o 


A A/17* 

U.U4 /* 


C8 


1.2670 (2) 


A 1 *71*7£ /1 c^ 

0.17276 (15) 


A 1 /I CAT /'*7^ 

-0.14502 (7) 


0.0399 (2) 


cy 


1.22U3 (2) 


U. 1VUU3 (1 j) 


n T/in i o (7\ 
— U.24U16 (/) 


U.U3y2 (2 ) 


C1U 


1 1fl££ 

i.jyjo {2) 


n 1 linn ^1 n\ 
U. 122yU (iy) 


— U.2yj6j (y) 


n n£ 1 n fi\ 
U.Ujiy (3 ) 


hllUA 




n n/;o/; 
U.U6S6 


— U.2 /26 


n n/;i * 
U.U62* 


i i 
CI 1 


1.33V / (3) 


U.1332 (2) 




U.U623 (4 ) 


1 1 1 1 * 
hll 1A 


1 A "7on 
1.4/SU 


n noon 


— U.4212 


n n"7£ * 
U.U /5* 


C1Z 


1.1463 (3) 


U.2168 (2) 


n /i 1 "7 o o /n\ 

—0.41 /88 (y) 


n ncoi 

U.U583 (4) 


C13 


0.9689 (3) 


0.2858 (2) 


-0.36467 (9) 


0.0592 (4) 


H13A 


0.8257 


0.3412 


-0.3883 


0.071* 


C14 


1.0057 (2) 


0.27170 (19) 


-0.27579 (8) 


0.0497 (3) 


H14A 


0.8861 


0.3172 


-0.2394 


0.060* 


H1N1 


1.266 (3) 


0.146 (2) 


0.0124(11) 


0.058 (5)* 



Atomic displacement parameters 


(A 2 ) 












u u 


u 22 


C/ 33 


U 12 


U n 


U 23 


Cll 


0.0600 (2) 


0.0724 (2) 


0.0522 (2) 


-0.00031 (16) 


0.01890 (15) 


-0.01462 (16) 


C12 


0.1357 (5) 


0.1203 (4) 


0.03485 (19) 


0.0016(4) 


-0.0021 (2) 


-0.0062 (2) 


Ol 


0.0450 (5) 


0.0820 (7) 


0.0464 (5) 


0.0127 (5) 


-0.0019 (4) 


-0.0088 (5) 


Nl 


0.0406 (5) 


0.0649 (7) 


0.0342 (5) 


0.0077 (5) 


0.0009 (4) 


-0.0032 (4) 


CI 


0.0368 (5) 


0.0484 (6) 


0.0370 (5) 


0.0015 (4) 


-0.0030 (4) 


-0.0028 (4) 


C2 


0.0460 (6) 


0.0537 (7) 


0.0343 (5) 


-0.0022 (5) 


-0.0024 (4) 


-0.0050 (5) 


C3 


0.0422 (6) 


0.0426 (6) 


0.0409 (5) 


-0.0038 (4) 


0.0072 (4) 


-0.0075 (4) 


C4 


0.0354 (5) 


0.0496 (6) 


0.0472 (6) 


0.0009 (5) 


0.0017(4) 


-0.0003 (5) 


C5 


0.0382 (5) 


0.0511 (6) 


0.0370 (5) 


-0.0008 (5) 


-0.0029 (4) 


0.0007 (4) 


C6 


0.0370 (5) 


0.0370 (5) 


0.0346 (5) 


-0.0034 (4) 


0.0006 (4) 


-0.0028 (4) 


C7 


0.0390 (5) 


0.0440 (6) 


0.0342 (5) 


-0.0033 (4) 


0.0020 (4) 


-0.0044 (4) 


C8 


0.0402 (5) 


0.0407 (5) 


0.0382 (5) 


-0.0017(4) 


0.0028 (4) 


-0.0051 (4) 


C9 


0.0424 (5) 


0.0389 (5) 


0.0360 (5) 


-0.0036 (4) 


0.0041 (4) 


-0.0042 (4) 


C10 


0.0497 (7) 


0.0587 (7) 


0.0442 (6) 


0.0056 (6) 


0.0078 (5) 


-0.0063 (5) 


Cll 


0.0715 (9) 


0.0697 (9) 


0.0429 (7) 


0.0045 (7) 


0.0163 (6) 


-0.0099 (6) 



sup-3 



supplementary materials 
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Cll— C3— C4— C5 
C3— C4— C5— C6 
C7— Nl— C6— CI 
C7— Nl— C6— C5 
C2— CI— C6— Nl 
C2— CI— C6— C5 
C4— C5— C6— Nl 
C4— C5— C6— CI 
C6— Nl— C7— C8 
Nl— C7— C8— Ol 
Nl— C7— C8— C9 



-178.44(10) 
-0.64 (19) 
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CI 4— C9— CIO— Cll 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C13 
CIO— Cll— CI 2— C12 
Cll— C12— C13— C14 
C12— C12— C13— C14 
CI 2— CI 3— CI 4— C9 
CIO— C9— CI 4— C13 
C8— C9— CI 4— CI 3 



-0.3 (2) 
179.70 (13) 
0.5 (2) 
-0.1 (3) 
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-0.3 (3) 
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0.5 (2) 
-0.2 (2) 
179.82 (13) 
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